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(54) ARRAY LOUDSPEAKER SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an array 
loudspeaker system for suitably reproducing a 
multichannel. 

SOLUTION: The array loudspeakers 1 , 2 each comprising 
loudspeaker units arranged in m-rows and n-columns 
are provided in the left and right of a display apparatus 
3. Each loudspeaker unit of the array loudspeakers 1 , 2 
emits a center channel, each loudspeaker unit of the 
array loudspeaker 1 emits a main L channel, and each 
loudspeaker unit of the array loudspeaker 2 emits a main 
R channel so as to have spherical radiation 
characteristics subjected to weighting on the basis of a 
Bessel function, respectively. The signal of a surround L 
channel is emitted as a beam reflected in wall faces and 
a ceiling from the array loudspeaker 1 and arrives in a 
listener, and the signal of a surround R channel is 
emitted as a beam reflected in wall faces and a ceiling 
from the array loudspeaker 2 and arrives in the listener. 
Sounds of all the channels may be outputted from a 
single array loudspeaker. 
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m#m 1 1 
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j(s)-(*rr ( - 1)fc(z/2)2fc 



fc=0 
[0 0 0 4] 

z, (b) ttl 0 kHz Cli3tt3*Wrffi, SiSW®B:afXtf-^-->XxAOW®^e.ffi«l2m(DSi^®t43tt-5 
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) , x = 3. o&m\,*%zttL, #xtr— *— 3.— y m^lt, *fjts-r?)«^c i = j _ 7 (3) =-o. oo 

25, C2 = J- 6 (3) =0. 0114, C3 = J- 5 (3)=-0. 0430, C4=J-4 (3) =0. 13 
20, C5 = J- 3 (3) = - 0. 3091, C6 = J- 2 (3) =0. 4861, C 7 = J _ i (3) =-0. 3 
391, C 8 = J o (3) =- 0. 2601, C9 = J i (3)=0. 3391, C10=J2 (3) =0. 486 
1, C 1 1 = J 3 (3) =0. 3091, C12=J 4 (3)=0. 1320, C 1 3 = J 5 (3)=0. 0430 
, C 1 4= J 6 (3) =0. 0 114, C 1 5 = J 7 (3) =0. 0 0 2 5 «**bifc«*T'B»bfc. 
[0 0 0 5] 

i9iil 0£&tt«"r*.h9iSJ&»fc«fc'5fc:, Ml 0 IZ^-f^ytJirU-nm&lZlt, fcT-Aft;*>«MK 
[0 0 0 6] 

[#?F£iSK l ] 

ift&sp 1 -2 5 4 8 0 
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h$*-r^>71/-7.t°-^-, 3liX?>J->^IlT^ X^W&i'(0f^X^KglTi65. lit, mte 
09At*6£U:©g|&:. ntt5£U:©SR£l/T\ 7U-X tf— 1 . 2tt«fiO»*tt5©««a*l/^. £©<fc 
5C, ^fiKO^tta. r^^W S«3 0fe&K:|**©j|5l, S§2 ©71/-7 tf-*- 1 , 2 £ia§-r3£££ 
±0, flmfcxUW >ifcoXV>5. 
[0 0 11] 

i2(l 01 t^L^IIM©^©7^-Xtf-*-^X^A^ e k5v;P5 i f 1 i'>^;PW±©^*^0T$i-5. 
^JlfclTf £*-riax&9, 4li««t. 5 KMMt*0£«©fiiiu 6 WJgJ&*©&;fr©MiS, 7 «KJft#©*IB© 

t-*-in >u?h^>*;w (D , iz>*-^-v>*^ (O Stxs^-^^y^vyv^^y^ <sl 
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g« 3 (Dftmizm-fZnT^Zffr 2 <D7U—X 2 \t> /-f>5-f hft>^ (R) . ±>9—?-*>*)V 

(C) R&H-7V>F5>( b?*r>*)V (SR) ©S±*«tti*0«fc5Cfta*lTVi*. 

[0012] 

i cot tr— a— i A^rosLf t >*;pco tr-Afts *ifc##»*ttt. fefldcos® 5 o^iatsitf tu:j#s n 
sswrr*. 35 2 cot u— t. k— 2 a> & © s r^* >*;kd k-Aftsnttiiftt, 

T, **ft«JWRe*n*!:tfe<a«a:H±*ff5£fc* f T?*, ^t5-!7>Hft>*JV (SL, SR) 
III, lf--A<fcSnfclF#«^**3»irfiJfflLTWJR#oa**»6S4-r*it3&«-p**. 
[0 0 13] 

B3fc:J3HT. 1-1 1 ~ 1 -mriH, ffirC$ 1 <D7V- 7, K— *- 1 ^JTrSmfTn^fcllEBStlfcT. fc!-#- 
az7K l l te-fe>*-^-r>*;v (O ©e^S^^l^-^KfciM'SA/DfcilUB, 12-11-12- 
mnte, #-:x;zy hl-1 1 ~ 1 -mnJC-tn^n^JCLTRttSti. •fe>5'-^ J f >*;KO«#K 

»LTW34Ufc^yt;VB«CKlStJ<K*ffftCC 1 l-CCmnl;J;|,l^^Wl*{#m 1 3 
>l/7hft>W (L) Oflt^Sx^^^x-^KjESIf *A/DjE»». 14-11-14-mnlt iWSe&X 

;KO«*K»LTWJfibfc^y-t;H»»K* , rJ<«*.«»CL 1 1 - C Lmn C ±4l**ft4"r4l*ftttm 
1 5U-y-7'7>KW7hft>^l' (SL) C0m^2:7 ; ^^^5 ; -^t3^'r^A/D^§g, 1 6 - 1 - 1 6 -m 
nit ifrK#*fcr— ^J-a-y h 1 - 1 1-1 -mn\Z^rtl^tlMl^Vxmf?>ti, ftXlf-*-a=';H:ft»S 

n3SL^>^©m^fcMb^n^i#j£t-£*©SM^^ 
t*-A «fc ^ kwwt *fc»©aii*«T**. 

3 17-11-1 7-mnlt »B**ftlt#ai 2-11-1 2 -inn. 4-11-1 

4 -mn&tf MEiiS^g: 1 6-1 1 — 1 6 -mn v h^JSCOffl*«^^tPHE1"*J03f ST 

*>5o #j»^§§l 7-1 1 — 1 7 -mnCOfctSftfcL ^rtl-Ztlttfc-? ZD / A&#& 1 8-1 1-18 -mntt^T 
T±Py«^Kl*ftStl. ££>K:, ^1-S/^ , 7-T>y 1 9-1 1-1 9 -mnTii*i$tlT^Xtf-*-a--y 
M - 1 1-1 -mnC«i(&Sn5. 
[0 0 14] 

£©±■51;:. HlcoTU—xt;-*-lcoS-7>bf— ii— M - i i — i -mnlrii ;ft«T3^-.y-fe)M«$cfc 

ii%£o\zLTh&i\ ?ut>%, we**(*w^ai 2-1 
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1-1 2-mn*ft-£*l©W». »E**Wt^ai4-l SO?, WSB3I5£#& 1 

6-1 l~16-mn^notiH, tf-*-a=.y h rtK^«^oy-f >*P*-r3>fcJ6©*«*S# 

3^ >*;i/£ S R^-v >*;P d t\z <t D E 

[0 0 15] 

^CD«^J^43V^T«> =&f lj r>^;!/C»«^^A/D^^l 1, 13, 1 5 \z£ Otv??At-?I:3E» 

s«^o## j f>3ia©«ia&iKjdo^«ff^5«t'5f'bT, mea/dxhsu, n, i 5RtfaMBD/A*«» 

18-11-1 8-mnStlim:i:Wt5. S^fC^fc. I«ffED/A^g|3§ 1 8-11-1 8-mn£#*L 
TifMSSIl 9-11 — 1 9 -ran t ttf^ y^TV^Sffl^TfeSK 
[0 0 16] 

0411 IMe«*#tt#«l 2-11-1 2-mn:fe±£We»*ttW'3Mai 4-1 1-1 4-mnlC*UTW4S 

mm<omWiiz&^T\Zy mffnm\zmmznizx\z—%—=L—y bfrmzTu-x^—tj-zm^T^zittb, n 
^fatpmnwffijiftiz-o^T^ yADimmzm-K s**##ts c t\z & d . «t 5 t l 

m=15, n=5tl/ft»^l:i»«mXni07K-*-a=y M - 1 l~l-mnl:jtjt5l»«» 
<D#J£^-r@T&£o S££|6j©m= 1 5ffi©^fcf— 3.— y MllC^LTH J — 7 (xl) , J-6 ( 

xl), J - 5 (xl), J _ 4 (x 1) . J-3 (xl), J_2 (xl), J_i (xl), Jo (xl), J 

I (xl), J 2 (xl), J3 (xl), J 4 (xl), J5 (xl), J6 (xl), J 7 (xl) ^ mJS&i 
CDn=5«©7,fcf-^-n--y hMfcttlsTtl, J — 2 (x 2) , J - 1 (x 2) , J 0 (x 2) , J j (x 2) , 
J 2 (x 2) U XtT— M - i j ( i = 1 -m, j=l~n) K*tUTtt. &Jjfae>m?>- 

k (xl) (k = -7, -6, -5. -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7) £8t£fp] 
J 1 (x2) (l=-2, -1, 0, 1. 2) ©atT»«**«*J k (xl) • J 1 (x2) 

[0 0 17] 

WiBSM^ai 6- 1 1-1 6-mnl:^T1i-7'?>Hl/7H (SL) ^ >^;KOff^tr*f LTtt#-f5 
05}:*^T, 1 - 1- 1 -n(i— mi:il$nfcnfi©7t;- 13— any hT&&. ^©«fc5^n<a©xe-^J- 

a-7M:*fu x*m&ttz>\£— Att5fc»c, x*f*.tb«t>xi:at^t:-*-3.=y h w 

TTttl-n) £i!3R3fiY£#;L, ijiSiXi*n*n©^ h t *tt*ll*«niiy tXbijftt^ti 

^noxe-*-a-'vhtofiLi 0 = 1, 2, • • •, n > *&mTMvizmz*ti j eft<Dx\d-*-3.- 
y bizm? zmmmisit vtwltztz, unc^o. m - 1 - 1 - n^6*«stitf *M 

xtHfflTiijJia-a'*it«*T#, m&xtf&m&mttzz. zzr. m^xizmt^^-^^m^mmziz^ 
vz&momm 5 
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KBi»rr*fcr-A©A*£u m&x$.T°<Dmmzmzm2\z&tfz>V7V>\ : u-7b (su xk°-#-©Ba»a: 

§£T©3EBit£-f3. JltlKiD, *jftX©ttll:RlStlft*5!» H h (SL) **Z— t>-fr V 

V7Y (sl) ^*>*)v<»%tiWtoiznx^z&5\znmm\z\m^?Lz>zLt£.ts.z>. u-^^K^h ( 

sr) ft >*)V\z~d^t\s.. imb«m®& 2 COT If-*- 2 ^ 6 RttlC L-Tlf-AfcSftfc*S;tt»3-lMl 

[0 0 18] 

c © <fc 3 tc, ±ntf . ewe a 3 c <h v > >^;k-o v^Tur u-t. e- 

[0 0 19] 

A*, ±fcbfclBlCD#E*<D»*tt, 5^X7l^SB3©£«fCE®£nfcmi©7I/-Xt°-#-l t^ffllJtCSB 

H6H *f6W©*2 0*MO»*©TW-Xtf-*-^X7 l A©^«**-rHT**. 
£©H£*-*\fc'5K:, i©*SS©^©7k-Xt!-*r-vXxAfi. j fTk^JiriEB^nfcT. hf-*-a- y h 2 
1-Il~2 1-Jk*i5i*anm. j, ktt 5 

[0 0 2 0] 

ib-r * cn ®&®mmm ztp? h t s. § . 

Iffl0l:*UT. 22-1 l~22-j kfiWB&Xtf-*— n->> h 2 1 - 1 1 -2 1 - j k t'^tl^n^LT 

sm^gg, 23-1 i~23-j k\tt>?-?*>*)i(Dmn\zttVTMmLit^yii)immzm-j<mfr&tt5- 

24-1 l~24-j kit Lft>^OflfCMt^t-A-a-7h2 1- l l~2 1-j kO^ 
•f >*»!3£-rs*»«, 2 5 - 1 1 -2 5- j kttLf 1 +>*;i/0€^fc^UTiMfa»Ufc'<yfe;H8»t:S^<M* 

»»K:j:5«*£W#T*/£»©m*flwa» 26-1 1-2 6- j kiiR^>*^©«^{;:*f-t£#xb;-# 

-ar^h®^>r»§*m 2 7- 1 1-2 7- j k\$R^*>*)MDmmzttlsTMML1Z'<yt)m 

mzm-3< «*^##-r^fc«e)©»*#tt#iB;Tafe?)o 

2 8- 1 1-2 8- j ktt. S Lf t fcj^tSft^ h21-ll-v21-]k 

otf^yzmn-rzmn.^ 29-11-29-jktt, sL^>*)v<Dmmzft-?zv-&&Mf8.-rzittb<o& 

XV-fj-ZL-yhlZtt-tZmUZtZWtfe-tZM&^m. 30-ll~30-j kit SR^T >*Mzismz*i-t 

a— y ho^'f >**Jf-ra*3i», 3 1-1 1-3 1- j k«sR5 1 ^>^;p©fi^^^cot*- 

[0 0 2 1 ] 

32-1 l~32-j kit WIBa*#lt^S2 3-1 1 — 2 3 - j k #><=>© 
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JKOflMJ. tfrlEfi*.#^#©2 5- 1 1~2 5- j k^e,OL^^>^.;KD«^, itljl2S*tttt#a 2 7 - 1 1 ~ 2 
V-jki^ORft^Oi^. H9Ka®^©2 9 - 1 1 ~2 9 - j ki^OSLft >*;KDte*l, W 
lB3IM#g:3 1-1 1~3 1 -£ j kftt><DSR<?Tr>*)V<Dm*i&lKlB-i-Z>lJnXm* 33-ll~33-jkH 
MfEiDggg 3 2 - 1 l~32-j k*6ffl§Xt:-*-a-7 hC»i6-r*fll^***ibT*^t;-*-J.-y h2 
1 - 1 1~2 1 - j k 
[0 0 2 2] 

<D^>*)l<Dm^\t^v*)lMmz&?<mfrt)W J *2tlT7>\£-J3-3L-yh2 1-1 1-2 1 - j kfrS-^v 

fc*S, C, L, R, SL, SR©*^r>^®«^rtlC#^K-*-a^y N»*ty-f >SW3£-r**Jr»2 
2-ll~22-jk, 24-ll~24-jk, 26-1 l~26-j k, 28-1 l~28-j kW30-l 

i~3 o- j k75stStt£>nTV>5. WrteL^^>^;KDfi^-o#7>tf-^-a-<y h 2 1 - 1 1~2 1 - j 

kfc*J"r*y-f>£i!Bt-r**JI*2 4-1 l~2 4-j ktt. MGH 6 t'^Lfc 2 ^^SB^ttfcX K— *-a 

y-r >£/hs<-r*«t^tMssn, »BR?-^>*;Ko«^©y'f >*»3rr**jr»2 6 - 1 i~2 6- j kn 

[0 0 2 3] 
[0 0 2 4] 

v;i^5^ >*;V|?£ £18 £tt3£ 7 W-X ntHStti* 60ffOJ|±tt, 

08fc£l>T, 4 lttWJCiH*0*3BW07 , U— Xtr-*-. 4 2 te^7l/-7.£-#-4 1 ^J&Ofd^SnT^ 
«®BBfc£©7U-Xt^;&-#ll«aftTUS«Jjra^ 

[0 0 2 5] 

[few©^*] 
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^ >**fcovvniif-AffcLTMre»^#fcKi*s-8-s c t c «t K> , «w#©%t*<t o s^-T-s z t^«t4 
So 

[04] S^#$CW-W£^-f0T&3„ 

[0 5 ] *rvV> \*?"r >*;i'©ffi<»K:»LT#-¥"r*iltt*t , 5V^TKWr*fca60HT*«. 
[06] *^^CD7l^-XH-^-->X'7 L AOf|2(75||SgcD^li©^«^^-r0TS?.o 
[0 7] H6H*Lfc*ltO»«cD#Xli-*-3.= y h*«»i-*B»Elft©— flS^-rHT**. 
[0 8] *^M©71^-XH-A-^X5 i AO$^^ffiW*ffi<D^ieir^ViT^^Sfc*<O0Tfc-5. 
[0 9] T t!-*-©*»»ttO-«S*tHT*4. 

[0io] ^y-fe;u7i'-ott»Wtto-«iss , rHTr*s. 

1, 2 :71/-XM- 1 - 1 1~1 -mn, : X 3.=. y K 3 : 5*-f XT'W SB. 4 : Kft#. 5 
— 7:M®> 11, 13, 1 5 : A/Df 1 2 - 1 1 ~ 1 2 -mn, 1 4-1 1-1 4-mn -.iMltft 

, 16-ll~16-mn:ISm 1 7 - 1 1 ~ 1 7 -mn : flnggg. 1 8-1 1-1 8-mn : D/A««B 
. 19-1 1 — 19 -mn : itfgfg, 2 1 -1 1-2 1 -mn : Xt'-*-azy K 2 2-1 1-2 2-j k, 2 
4-1 1-24-j k, 2 6-1 1-2 6-jk, 2 8- 1 1-2 8 -jk, 30-ll~30-jk: §k% S§, 2 
3-11-23 - jk, 2 5- 1 1-2 5-j k, 27-11 — 2 7-jk : M*#ft#®, 29-1 l~29-j 
k, 31-11-31-j k: jI3£#S. 32-ll~32-jk: iJB3*S§, 33-ll~33-jk: 4 
1 : 7k— Xtf-fl— , 42:^ 
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